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高表达表皮生长因子受体（epidermal growth factor receptor，EGFR）的人脑





袭性、高 EGFR 表达及富血管化的人脑 GBM 动物模型是对 GBM 进行实验
性治疗的基础。 新研究资料表明，利用基因芯片和siRNA方法发现蛋白酶体
PSMB4亚基可能在胶质瘤的发生发展中起着重要的作用。本实验将在表达绿色
荧光蛋白（green fluorescent protein，GFP) 裸小鼠脑内建立人脑 GBM 原位移植
模型，以便为人脑 GBM 的实验治疗提供更为合适的动物模型。同时，利用免
疫组织化学染色和 RT-PCR 等实验方法对蛋白酶体 PSMB4 亚基在胶质瘤组织
肿瘤的表达和分布进行初步探讨，为进一步深入研究 PSMB4 可否成为胶质瘤
分子病理诊断的分子标志物及其分子靶向治疗的靶标等奠定基础。 
实验证明，我们成功培育出了表达 GFP 的荧光裸小鼠，移植瘤在 GFP 裸
小鼠脑内侵袭性生长，血管丰富及 EGFR 高表达，这 GFP 裸小鼠源的人脑
GBM 原位移植模型为胶质瘤发病分子机制的进一步深入研究及其治疗后的动
态活体观察和研究提供了更为理想的动物模型。在 PSMB4 在人脑胶质瘤组织























































Human glioma with a bad prognosis is the most common tumor in the central 
nervous system, accounting for 40% - 45% intracranial tumors. The main treatment 
method for glioma includes surgical resection and auxiliary radiotherapy and 
chemotherapy treatment for a long time, but its efficiency is still poor, with the 5-year 
survival of less than 5%. With the development of molecular biology techniques, 
people will further explore the molecular mechanisms of glioma development, and 
seek more effective treatment measures under the molecular level.  
Human malignant gliomas with high expression of epidermal growth factor 
receptor (EGFR) can up-regulate vascular endothelial growth factor (VEGF) and 
other angiogenic factors expression resulting in angiogenesis, whereas this newborn 
blood vessels more promote tumor cell proliferation, invasion and distant metastasis. 
Although surgical resection and postoperative radiotherapy and chemotherapy have a 
positive role in the treatment of malignant glioma since the past decades, the 
prognosis of patients has not yet been much improved. Therefore, a stable and clinical 
relevant animal model of human brain glioblastoma multiforme (GBM) with high 
EGFR expression, invasion and rich vascularization is a foundation for 
experimentally treating glioma. The latest research data shows that proteasome 
PSMB4 subunit may play an important role in the development of gliomas through 
gene chips and siRNA method. In this study, we will develop a human brain GBM 
orthotopic transplantation model in the nude mice expressing green fluorescent 
protein (GFP), which will provide a more suitable animal model for glioma treatment. 
At the same time, we will also preliminarily study the expression and distribution 
proteasome PSMB4 subunit in glioma tumors using immunohistochemistry, RT-PCR 
and other experimental methods, which provide a basis for whether the PSMB4 could 
become a molecular marker for glioma diagnosis and target therapy.  















protein expression, and the orthotopic GBM model in GFP nude mice with high 
EGFR expression, invasion and rich vascularization， which provide a more useful  
GBM orthotopic transplantation model in dynamic and in vivo observation of 
glioma treatment. Compared with the control group, PSMB4 expression and 
distribution in human glioma tissues were significantly higher(P＜0.05).  
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1.1.2  胶质瘤分类 
中枢神经系统肿瘤 早的分类系统是上世纪初 Bailey 和 Cushing ( l926) 
以肿瘤发生的胚胎残留细胞学说为基础，同时结合他们自己的临床经验和病理学
研究，依据神经系统的组织发生，提出了神经外科初期胶质瘤比较系统的完整分






























Table1 1.1  The tumor classification of central nervous system of the world 
health organization the in 2007 
肿瘤分类                    WHO分级 
Ⅰ Tumours of neuroepithelial tissue 神经上皮组织肿瘤 
1.Astrocytic tumours 星形细胞肿瘤 
Pilocytic astrocytoma 毛细胞型星形细胞瘤               Ⅰ
Pilomyxoid astrovytoma  毛细胞黏液型星形细胞瘤         Ⅱ
Subependymal giant cell astrocytoma 室管膜下巨细胞型星形细胞瘤      Ⅰ
Pleomorphic xanthoastrocytoma 多形性黄色瘤型星形细胞瘤        Ⅱ
Diffuse astrocytoma 弥漫性星形细胞瘤                  Ⅱ
  Fibrillary纤维型                                                  Ⅱ
Gemistocytic 肥胖细胞型                          Ⅱ
Protoplasmic 原浆型                       Ⅱ
Anaplastic astrocytoma 间变性星形细胞瘤                Ⅲ
Glioblastoma  胶质母细胞瘤                                     Ⅳ
Giant cell glioblastoma 巨细胞型胶质母细胞瘤                       Ⅳ
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  Gliomatosis cerebri 大脑胶质瘤病                  Ⅳ
2．Oligodendroglial tumours 少突胶质细胞肿瘤 
    Oligodenroglioma 少突胶质细胞瘤                               Ⅱ
Anaplastic oligodendroglioma 间变性少突胶质细胞瘤                      Ⅲ
3.Oligoastrocytic tumours 少突星形细胞肿瘤 
  Oligoastrocytoma  少突-星形细胞瘤                                Ⅱ
Anaplastic oligoastryocytoma 间变性少突-星形细胞瘤                     Ⅲ
4.Ependymal tumours 室管膜肿瘤 
  Subependymoma 室管膜下室管膜瘤                                Ⅰ
  Myxopapillary ependymoma 粘液乳头状型室管膜瘤                   Ⅰ
  Ependymoma  室管膜瘤                                          Ⅱ
    Cellular  细胞型                                               Ⅱ
    Papillary 乳头状型                                             Ⅱ
    Clear cell 透明细胞型                                          Ⅱ
    Tanycytic  伸长细胞型                                         Ⅱ
Anaplastic ependymoma 间变性室管膜瘤                              Ⅲ
 5.Choroid plexus tumours 脉络丛肿瘤 
   Choroid plexus papilloma 脉络丛乳头状瘤                            Ⅰ
   Atypical choroids plexus papilloma 非典型性脉络丛乳头状瘤             Ⅱ
   Choroid plexus carcinoma 脉络丛癌                                  Ⅲ
6．Other neruoepithelial tumours 其他神经上皮肿瘤 
   Astroblastoma 星形母细胞瘤 
   Chordoid glioma of the third wentricle 第三脑室的脊索瘤样胶质瘤        Ⅱ
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表1.2 神经胶质瘤的 Kernohan 分类 
Table1 1.2  The tumor classification of central nervous system of Kernohan 
1. Astrocytic tumors  星形细胞瘤                               Ⅰ~Ⅳ级
2. Ependymoma  室管膜瘤                                    Ⅰ~Ⅳ级
3. Oligodenroglioma  少突胶质瘤                              Ⅰ~Ⅳ级
4. Neurons-Astrocytomas   神经元-星形细胞瘤                   Ⅰ~Ⅳ级
5. Medulloblastoma  髓母细胞瘤                               Ⅰ~Ⅳ级 
 
表1.3  美国神经外科协会胶质瘤分类 
Table1 1.3  The tumor classification of central nervous system of the United 
States neurosurgery association 
Partial benign glioma 偏良性的胶质瘤 
Pilocytic astrocytoma 毛细胞型星形细胞瘤            
Subependymal giant cell astrocytoma 室管膜下巨细胞型星形细胞瘤 
Protoplasmic astrocytoma 原浆型星形细胞瘤 
xanthoastrocytoma 黄色瘤型星形细胞瘤 
Subependymoma 室管膜下室管膜瘤 
Low-grade malignant glioma 低度恶性的胶质瘤 
Fibrillary gemistocytic astrocytoma纤维型（肥胖型）星形细胞瘤 
Ependymoma  室管膜瘤 
Oligodenroglioma 少突胶质细胞瘤 
Oligoastrocytoma 混合型少突-星形细胞瘤 
Optic nerve glioma 视神经胶质瘤 
Glioblastoma 恶性胶质瘤 
  Anaplastic astrocytoma 间变性星形细胞瘤 
Anaplastic oligodenroglioma 间变性少突胶质细胞瘤 
Anaplastic oligodenroglioma 间变性混合性胶质瘤 
Highly malignant glioma 高度恶性的胶质瘤 
glioblastoma multiforme， 
Gliosarcoma 胶质肉瘤 
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